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1. Introduction
]0^`_ba�c+d6ef_bg�e`h�ijik_�^fl�_�m:c�a�n:_�ik_�op_-^+d6hqn"r;s`h�ntd6ujg-ij_bsfe+rHmtujg-m

ukm.d"a?d"n"hqg-_$hqiki�s7a�mtm"ujvfij_wmta�xfntg-_�myaqcbd6ef_pz+uja�ijh�d6uja�^{a�cy|�}
m"r+opop_-d"n"r+~���^=d"ef_Jmtd6hq^f�fh�nt��opa+�f_-i��A|�}�mtr+o)op_�d6ntrOujm
z+ukaqikhqd6_-�Jd6efnta�xflqeNd6e`_>|�����o)_�g�efh�^`ukmto�~��yikd"efa�x`l�eJd"ef_
m"d"h�^f�`h�nt��o)a+�f_�iqs`ukg�d6xfnt_�aqc�|�}�z+ukaqikhqd6uja�^�efhqm�mta;c�h�n�v�_�_-^
g-aq^f�fnto)_��=v+rOhqiki0ijh�v7a�nth�d6aqn"rOop_-h�mtxfnt_-op_-^+d"m
��d6e`_?ij_-zq_-i
a�cN|�}�z+ukaqikhqd6uja�^�uk^3d"ef_�mtd6hq^f�fh�nt��opaH�`_-iWujmNd"aHa�m"oph�iji
d6a�sfntaH�`xfg-_Rd6ef_�aqvfm"_�n"zq_-�3vfhqn"rqa�^�^+xfowv�_�n,�f_-^fmtujd�r3uk^
d6ef_Rxf^fujz�_�n"mt_H~�]0^f_{mta�xfntg-_{a�cJ|�}�z+uja�ijh�d"ukaq^3h�ntukmt_-m?uk^
d6ef_wopuk�+uj^flNa�c��faqxfvfij_-d"myaqc�^`_-xfd"n"hqi�op_-mta�^fm�� hqmWd"ef_N�J�+�
g-aqo)s7a�mt_-��aqcbhN�fa��A^��+xfhqn"�Ch�^f��h?m"d"n"hq^fl�_��+xfhqn"�:�fh�^f�
d6ef_R�W�� op_-mta�^`m
���Aujd6e�d6ef_,�fa��A^=�+xfhqn"��nt_-sfijh�g�_-�=v+r�h
v�aqd6d"a�o��Hx`h�nt� ~�¡AefujmNoph���_�mNmt_-h�ntg�efuj^flRc�a�nO|�}�z+uja�ijh�¢
d6uja�^Cuk^Cd6e`_)�y�� �f_-g�h�rHm0z�_�n"rpuj^+d6_-nt_-mtd6uj^fl£~�¤¥efh��fnta�^`m¦hqn"_
h�vfx`^f�fh�^+d"ikr3sfnta+�fxfg�_-�¥hqd?d"ef_R¡�_�z�hqd6nta�^§|�a�ijikuj�f_-n��Ad"ef_
op_-h�mtxfnt_-��¤�¨©g�n"aqm"mpmt_-g-d"ukaq^�ujmNª£~ «7¬ � ~ «��v�uj^�d"ef_�nt_-¢
l�uja�^�aqcAd6nth�^fmtz�_�n"mt_>opa�op_-^+d6x`o�®f¯�°��W¨y±$²§«7~ ��³ _-´yµ�g
h�^f��n"hqsfuk�`ukd�r�¶�·�°��W¨W±w¶L¸�¹{ºk¹¼»½~�¡Aefukm)g-nta�mtm$mt_-g�d6uja�^�ujm
d6efnt_-_,aqn"�f_�n"mpaqcyoph�lq^fujd6xf�f_�ijh�ntl�_�nwd"efh�^�hqd�¾t¨�¾K¿Àoph�¢
g�efuj^f_-mAntxf^f^fuj^fl)h�d�d6e`_>Á�°ÃÂ`Ä¦±�hq^f�Jd"ef_�h�z
h�ujikhqvfik_y_-^f_�n"lqr
h�ijika��AmWd6ef_Ås`n"a+�fxfg�d6uja�^�aqc�d"ef_Åef_�h�z+uk_�nÅ�W�� °Ãh�^f���AÆWh�^f�
Ç�È ±�efh��fnta�^`m
�`h�ijd6efaqxfl�e{n"_��fxfg-_���v+r�hJc�hqg-d6aqn$É ��Ê É�Ëq°�É�Ì£±�Aukd"e{nt_-mts�_�g-dVd6aO�W� °��W¨W±"~V¡Aef_)g�efh�ijik_�^fl�_wukmV_-�+d"n"hqg-d6uj^fl
d6ef_$uk^+d6_�n"_�m"d"uk^`l��W�� mtujl�^fhqikm;c�nta�oÍhNij_-zq_-i:aqc�v`h�g��+l�nta�xf^`�
�Aefujg�e�ukm;d"efnt_-_Åaqn"�f_�n"mAaqc�o)hql�^fujd6x`�f_Åefujl�ef_�n;h�dWsfn"a+�fx`g-¢
d6uja�^�~>¡Aefukm�ujmÅhqg�efuk_�z�_��OhqdJ|�ÎyÏÀ�6�Vh�^f��Î � �Aukd"eR�`_-�fuj¢
g-hqd6_-�C�f_�d6_-g�d6aqn"m��Hd6ntuklql�_�n"m�h�^`�?mta�sfe`ukmtd6ujg-hqd6_-�Ch�^`h�ijrHmt_-m�~

2. The Tevatron Collider and the CDF II
and D0 detectors
¡Ae`_W¡�_-z
h�d"n"aq^�|�aqikijuj�f_-n¦g-a�ijijuk�f_�m�ªq«.® ®wv`xf^fg�ef_�m¦hqdWÐ �

Ñ ¹�~ Ò�«.¡�_�´)~�¡Aef_;�f_�m"ujl�^>uj^fmtd6hq^Hd"h�^f_�a�xfmbijxfopuj^fa�mtukd�r)�0h�m
¹ �qÓ"Ô g-o�¿ Ô m
¿�Õwvfxfd>d6e`_C¡�_-z
hqd6nta�^�^`a��Ö_-�+g-_�_-�fmpujdph�^f�
m"_�d;d6e`_Ås�_�h��?ikxfopuj^fa�mtujd�r?nt_-g�a�nt�?hqd;×7~ Ø�Ù�¹ ��ÓtÔ g�o�¿ Ô m�¿�Õ�~
Ú ukd"eph�^$hqiknt_-hq�fr.uk^+d"_-l�nth�d"_-�wikxfopuj^fa�mtujd�rÅa�cf×£~ ÛVc�v�¿�Õ��
d"ef_
_-�+s7_-g-d"h�d"ukaq^Nukm�d"a$efh�zq_Wuj^Hd"_-lqn"hqd6_-��Ü�Øwc�v�¿�Õ�v+r>d6ef_Vr�_�h�n
× �q� Ò7~

2.1. The CDF II detector and trigger
¡Ae`_V_�ik_�op_-^+d6mAaqc�d6e`_>|�ÎVÏ��"���f_�d6_�g-d6aqn�o)aqm"d�nt_-ij_-z
h�^+d

c�a�nA¤Àsfe+rHmtujg-m�h�^fhqikr+mt_-m�h�nt_.d6ef_�d"n"hqg���_�n
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d6e`_Jsfhqn"d"ukg�ik_?uk�f_�^+d6uj�fg-hqd6uja�^=�f_�d6_�g-d6aqn"mwh�^f��d6ef_Co$xfaq^
mtr+m"d"_-o�~W¡Aef_,|�ÎVÏ3�6�Wd6nth�g���_�nWujmyija+g-hqd6_-�O�Aukd"efuj^{hR¹¼Â7~j¹
� ³ mta�ij_-^faquk�`h�iWophql�^f_�d6ujg{�f_�ik�Àh�^f��ujdCukmCg-aqo)s7a�mt_-�¥a�c
hR�fntukc�dpg�efhqo$v7_-nph�^`��aqcWmtukijukg�a�^��f_-d"_-g-d"a�ntm
~=¡Aef_-nt_,h�nt_
d"efnt_-_Nuj^f�f_�s�_�^f�f_-^+d)m"ujijukg�a�^��f_�d6_-g�d6aqn"m��:ð`´WñW�"�-����ðfò¥hq^f�
ò ��� ��c�a�n¦hÅd6aqd6hqi`a�c£_�uklqeHd�m"ujikujg-aq^>ikh�rq_-ntm
�`ó � Â�ijh��`�f_-ntm�hq^f�
ó¼×�×£� Âqª�×�g�efhq^f^f_-ijm�º ×K»��bs7a�mt_-��v�_�d��¦_�_-^�d"ef_Cn"hq�fuku�aqcw¹�~ Û
g�oôhq^f��aqc�×�Ø=g�o�c�nta�o�d6e`_{v7_-h�opijuk^`_H~õ¡Ae`_�|�_-^+d"n"hqi
]0x`d6_-n)|�efh�owv�_�nw°6|A]0¡$��º ªq»½±�ujmWija+g-hqd6_-�,aqxfd6mtuk�`_Åd6ef_$m"ujik¢
ujg-aq^��f_-d"_-g-d"a�ntmNh�^`�3uk^fmtuj�f_�d6e`_{d6ujop_-¢�a�c�¢�öfujl�e+d>�f_-d"_-g�d6a�n
mtg-uj^+d6ujikijh�d"a�ntm
~À¡Aef_Oh�g�d6ujz�_�zqa�ijxfop_�a�c�d"ef_�|A]0¡÷mtsfh�^fm
ª£¹ � g�oÍuj^�d"ef_$v7_-hqoø�fujnt_-g-d"ukaq^��`Â�ª7~ Â>g-o÷hq^f��¹�ªq×7~ ª>g-o
uj^Jnth��`ukxfm��qh�^f�Cd6e`_V_�^+d6ujn"_Vh�ù�ukowxfd6e�~�¡Aef_N|A]0¡�g�a�^+d6hquk^`m
ª � � ×�Â � mt_-^`m"_;�Aujnt_-m0d6efhqd�ntxf^>d6ef_Vij_-^flqd6eNaqc7d"ef_Vg�efh�owv�_�n
v7_-d��0_-_�^�d��0aR_-^f��sfijh�d6_�m
~��Ws`sfn"a��+ujoph�d6_�ikr�e`h�ijcWa�cyd6ef_
�Aujnt_-mph�nt_?hq�+ukhqi�°Ãn"x`^�hqikaq^flRd6ef_�ú��fujn"_�g-d"ukaq^�±yh�^f��efh�ijc
hqn"_Wm"oph�iji`hq^fl�ij_w°6¬�×7û�± mtd6_-nt_-a£~:¡Ae`_Aü;ý{þpz+uk_��3sfnta�zHuj�f_�m
uj^fc�aqn"oph�d"ukaq^Åc�a�n�d6e`_4® ¯ op_-hqm"xfnt_-op_�^Hd
��d6ef_�ü�ý)ú¦z+uj_-��c�a�n
d"ef_W·Jo)_�h�mtxfnt_-op_-^+d�~�¡Aef_Vh�g�e`uk_�z�_-�Js�_�n"c�aqn"oph�^`g-_;aqc:d6ef_
uj^+d6_�l�nth�d6_��=|�ÎyÏ��6��d6nth�g��q_-nAujmWhNd"n"hq^fmtz�_-ntmt_Vopaqo)_�^+d6xfo
nt_-mta�ijxfd"ukaq^�ÿ�°j®f¯¦± Ê ® Ô ¯ Ñ � ~k¹¼Û��Ö° ³ _-´yµ�gH±"¿�Õ¦h�^`�Jh�^Cujo)¢
s`h�g-dVsfhqn"hqo)_�d6_�nynt_-mta�ijxfd6uja�^�ÿ�°�� ± Ñ ª�ÛJ�o��0× ³ _-´yµ�gH~
¡Ae`ukm�s7_-ntc�a�nto)hq^fg-_0ujm�g�n"x`g-ujh�i+c�a�n�d6e`_0¤�s`eHr+mtukg�m�h�^fhqikr+mt_-m�~
|�ÎVÏ��6��xfm"_�mbd��¦aVg-aqopsfik_�op_-^+d6hqn"r.d6_�g�ef^fuj�+xf_-mbc�aqn�s`h�nt¢

d"ukg�ik_$uk�f_�^+d6uj�fg-hqd6uja�^��`a�^f_wukmyd6ef_w����µq�f�Co)_�h�mtxfnt_-op_-^+d;uj^
d"ef_ |A]0¡$�Wd6e`_�aqd6ef_�nOaq^f_�ujm�d6ef_�d6ujo)_�¢#aqc�¢#ö`uklqeHdOop_-h�¢
mtxfnt_-op_-^+dNuj^¥h��f_-�fujg-hqd6_����f_-d"_-g�d6a�n�~õ¡Ae`_�|A]0¡Ent_-h��`¢
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a�xfdO_-ij_-g�d6nta�^fujg-mOh�ijika��Am�d"a¥op_-hqm"x`n"_�d"ef_�s`xfikmt_=�Auj�fd6e��
�Aefujg�eÀujm�nt_-ijh�d6_��Àd"a�d6ef_�hqo)aqxf^+d,a�c)g�efh�ntl�_Og-a�ijij_-g-d"_-�
v+rOd"ef_N�Aujn"_+~J¡Ae`_Nd6ntxf^fg�h�d6_���op_-h�^¥°ÃØ � �p±Ag�a�opsfxfd"_-�
a�^Zd"ef_�efukd"m�h�mtm"a+g-ujh�d"_-�õd"aÀhÀd6nth�g�� sfn"a�z+uj�f_-mRh¥op_�h�¢
m"x`n"_�o)_�^+dOaqcNd6ef_�mts�_�g-uj�fg�ukaq^fujm"hqd6uja�^ø°Ã����µq�f�:±Nuj^©d"ef_
g�efh�owv�_�n
~{�Í�f_-d"h�ujik_���g-hqikujvfnth�d"ukaq^�a�c;d"ef_?�+��µ��`�Rop_�h�¢
m"x`n"_�o)_�^+d;efh�mWv�_�_-^�s7_-ntc�a�ntop_-��xfmtuk^`l>m"hqo)s`ik_�mWa�c��
h�aq^fm
h�^f�¥sfukaq^fmCc�n"aqo-,�.�¨0/ ,Å�
1�¨0/ º ��¿*1�¨b»21�¨V��sfnta�¢
d6aq^fm.c�n"aqo Ç �3/ ®410¿4�7h�^`�{o$x`a�^fmVh�^f�O_-ij_-g�d6nta�^fmVc�n"aqo5 Ê76 / �¨�0¿�h�^f� 5 Ê76 / ¾î¨A¾K¿4~$¡Aef_>h�g�e`uk_�z�_-��� Ê 1m"_�sfh�nth�d"ukaq^Oc�aqn�®f¯ ² × ³ _�´WµqgNukm,¹�~ Â`ÿ�~J¡Aef_N¡Aujop_-¢�a�c�¢
Ï�ikujl�e+dp�f_-d"_-g�d6a�n{°Ã¡$]0Ï;�Aº Âq»½±Vujm>g-aqo)s7a�mt_-��a�cV×7¹¼«Omtg-uj^f¢
d6ujikijh�d"a�n)vfh�nt�=ujm"d"h�ijik_���v7_-d��0_-_�^=d6ef_C�fntukc�dpg�efhqo$v7_-nwh�^f�
d6ef_,mta�ij_-^faquk��o)hql�^f_�dwhqdwhRnth��fujxfm)a�c;nta�xflqefijr3¹¼ª�ØOg-o�~
¡Aef_Ad6ujop_;nt_-mta�ijxfd6uja�^)a�^pd6e`_;m"uj^flqik_AefujdbujmV¹�¹ � s`m�h�^`�)d"ef_
� Ê 1,mt_-sfhqn"hqd6uja�^wukm4v7_-d"d6_�n�d6e`h�^p×`ÿ)c�a�n�® ¯ ¸ ¹q~ Û ³ _�´Wµ�g+~
¤�rCg�a�owvfuk^`uk^fl?d6ef_)���¦µ��f�,h�^`�{d6e`_wd"ukop_-¢�a�c�¢�öfujl�e+dWop_�h�¢
m"x`n"_�o)_�^+d6m��Hd6ef_.h�g�e`uk_�z�_-�R� Ê 1Rmt_-sfhqn"hqd6uja�^NujmAv7_-d6d"_-n;d"efh
¹�~ Â,ÿ?uj^,d6ef_�_�^Hd"uknt_.opa�op_-^+d6x`o�nth�^flq_H~
¡Ae`_�|�ÎVÏ��"�yg�_-^+d6nth�i�o$x`a�^{�`_-d6_�g-d"a�nJ°6º ÛK»�±0ukm�ija+g-hqd6_-�

h�nta�xf^`�Od"ef_Na�x`d6mtuk�f_Ja�c0d6ef_Ng�_-^+d6nth�i�g-h�ija�ntujo)_�d6_�n
�£�Ae`ukg�e
ukmWÛ7~ Û>uk^+d6_�n"hqg-d"ukaq^?ij_-^flqd6efmWd6efujg��:� h�dAh>nth��`ukxfmWa�c�ª�Â7óyg�o
c�n"aqoEd6ef_pv7_-hqoEh��+ukm�~V¡Aef_psfmt_-xf�`a�nth�sfuj�fujd�rCg�a�z�_�n"hql�_�a�c
d6ef_�owxfa�^C�f_�d6_-g�d6aqnAukm$¶
·,¶k¸§¹q~
|�ÎVÏ �"�{xfmt_-m�h d6efnt_-_�¢#ij_-zq_-ipmtrHmtd6_�o d6a nt_-�fxfg�_�d"ef_

¹�~jóC�98WùOvfxf^fg�e3g�n"aqm"mtuj^fl�n"hqd6_�d"a ¹ �q� 8Wù{�Antujd6d6_�^3a�^
d6hqs�_+~ ¡Aef_�ò�_-z�_�i)¹,ujmCh=�f_-hq�fd6ujop_-ij_-mtmRóq~ «=�:8Wù{mtr+^f¢
g�efnta�^faqxfm$sfujs7_-ijuk^f_,�Aujd6e�Â�×{g�_-ijikm����Aefujg�e�hqikija��Am$Û£~ Û��m
d6a�c�a�ntoôh�d6ntuklql�_-nJ�f_-g�ukmtukaq^�~õ¡Ae`_{oph��+ujo$xfo mtxfm"d"h�uj^f¢
h�vfij_Nò�_-z�_�iy¹)a�x`d6sfxfdwn"hqd6_>ujm ª � ��8yùH~?¡Aef_Nò�_-z�_�i�×�ujm
h�^Rh�mtr+^fg�efnta�^faqxfm.sfuks7_-ijuj^f_>�Aukd"e�h�^�h�z�_�n"hql�_$ijh�d"_-^fg�r�a�c
× � �m�~ Ú e`ukij_Wd"ef_;_-zq_-^+d6m�h�g-g�_-sfd"_-�pv+rwò�_-zq_-i�¹0hqn"_Av7_-uj^fl
sfntaHg�_-mtm"_��.vHrVò�_�z�_�i�×;sfnta+g-_�m"mta�ntm
�¼d6ef_�r.h�nt_bh�ijm"aAmtd6aqn"_���uk^
a�^f_¦a�cfd"ef_0c�a�xfn�ò�_�z�_-iH×Vvfx�;7_-ntm
���0h�ujd6uj^flWc�aqn�ò�_-zq_-iH×Wd6ntujl�¢
l�_�n¦�f_�g-ujm"uja�^�~<�¦h�g�eNvfx+;�_�n¦ujm�_-opsfd6uj_-�?�Aef_-^?d6ef_Vò�_�z�_�i�×
�f_-g�ukmtuja�^.c�a�n:d"ef_4g�a�ntn"_�m"s7a�^f�`uk^fl�_�z�_-^+d efhqm:v7_-_-^�hqm"mt_-ntd6_���=
ukc�d6e`_V_�z�_�^Hd0efhqmAv�_�_-^Ch�g-g�_-sfd"_-���Hd"ef_�vfx�;7_-nAujmAnt_-h��?a�xfd
�
_-ijm"_JukdÅujm$mtujo)s`ikrRg-ij_-hqn"_���~?��c0d"ef_Jò�_-zq_-i4×�d"n"ujl�lq_-n��f_�g-uj¢
m"uja�^�d"h��q_-mWd"a+aNo$xfg�e�d"ukop_wh�^f��d"ef_$c�aqxfnyv`x�;�_�n"myh�nt_�h�iji
�fijik_����Hd6ef_Vò�_�z�_�i�¹;h�g-g�_-sfd0ujm¦uj^fefujvfujd6_-��~�¡Aefujm¦ujm�h$mta�xfntg-_
a�c;�`_-h��`d6ujo)_Cc�a�n)d6e`_�|�ÎVÏZ�6�$d6ntuklql�_-n�~{¡Aef_?ophq�Hujo$x`o
ò�_�z�_-i�×Na�x`d6sfxfdyn"hqd6_ÅujmVª ��� 8yùH~�¡Ae`_$ò�_�z�_�i�ªNd"n"ujl�lq_-n;ujm
oph��f_;aqc£hJ|�}&>�c�hqn"o h�^f�>e`h�m4hÅophq�Hujo$x`o�a�x`d6sfxfd¦n"hqd6_
a�cA¹ �q� 8yùH~
¡Ae`_Jef_�h�ntd$a�cAd"ef_Cò�_-zq_-i�¹>d"n"ujl�lq_-nÅujmpd6ef_?_-ñWd"n"_�op_-ijr

Ï`hqm"d�¡�n"hqg���_-n3°�ñyÏ�¡$�Nºkó�»½±"�pd6ef_�d"n"ujl�lq_-n�d6nth�g�� sfnta+g-_-mt¢
m"aqn�d6efhqd�uk�`_-^+d6uj�f_-mwefujl�e�d6nth�^fmtz�_�n"mt_)o)aqop_-^+d6xfo °j®f¯ ²
¹@? Û ³ _�´Wµ�g+±bg�efhqn"lq_-��d"n"hqg��Hmyuk^Od6ef_)d6nth�^`m"zq_-ntm"_�sfijh�^`_$a�c
d6ef_=|A]0¡$~�¡Aef_,ñWÏ�¡ød6nth�g��+mwhqn"_?h�ijm"aR_-�+d"n"hqs�aqikhqd6_-��d6a
d6ef_pg�h�ija�ntukop_-d"_-nVh�^f�Od6a,d6e`_)owxfa�^Og�efh�owv�_�n"mVd6aCl�_�^f_-nt¢
h�d"_V_�ik_�g-d"n"aq^?hq^f�,o$xfaq^?d"n"ujl�lq_-n�g-hq^f�fuj�fh�d"_-m�~
¡Ae`_.]0^fijuj^f_�ðfujijukg�a�^$´b_�n"d"_-�.¡�n"hqg���_-n0°�ðf´y¡$� º ØK»�±`ukm�sfhqn"d

a�c+d6e`_�ò�_�z�_�i�×;d"n"ujl�lq_-n�~7��d�nt_-g-_�ukzq_-m:d"ef_�ijujm"d:aqc ñWÏ�¡�d6nth�g��+m
h�^f�Rd6e`_)�`uklqukd"ukmt_-�Rsfxfijm"_pef_�uklqe+d6m�a�^Rd6e`_)hq�+ukhqi�ijh�r�_�n"mVa�c
d6ef_>mtujikujg-aq^{z�_�n"d"_-���`_-d6_�g-d"a�n�~Å¡Aef_pðf´y¡©ijuj^f�+m�d6ef_>ñyÏ�¡
d6nth�g��+m0d6apd6ef_.mtukijujg-a�^?efujd6mAh�^`�Jnt_-g-aq^fmtd6ntxfg-d"m¦d"n"hqg��Hm��Aujd6e
a'Apuj^f_-¢�ikuj��_y�+xfh�ijukd�r+~:��^?sfh�ntd6ujg-x`ikhqn¦d"ef_ynt_-mta�ijxfd"ukaq^>a�^Jd"ef_
ukopsfhqg-d¦sfh�nth�op_-d"_-n��K�Ae`ukg�eNujm0h$g-ntxfg�ukhqi�sfhqn"hqop_-d6_�n�d"a$mt_-¢

ij_-g�d�¤�_-zq_-^+d6mAmtuk^`g-_.d6ef_�rNd6ujsfujg-hqikijrNmtefa��¥mt_-g�a�^f�fhqn"rpzq_-nt¢
d"ukg�_-m���ukm�ªqÛA�oõc�a�n�× ³ _-´Wµqg�d"n"hqg��Hm�~ ¡Ae`_¦ðf´y¡=_CBpg�uk_�^fg-r
ujm Ø�Û��õs7_-n;d"n"hqg�� ~
¡Aef_ ò�_�z�_-iCª�d"n"ujl�lq_-n�ukm�ujo)s`ik_�o)_�^+d6_-�Ía�^�h÷|�}D>

c�hqn"oõ�Ae`ukg�ewh�ijika��Am�d6a.s7_-ntc�a�ntoõh�^$hqikopaqm"d�a'Apuj^f_-¢��+xfh�ijukd�r
_�z�_�^Hd�nt_-g�a�^fmtd6ntxfg-d"ukaq^�~
|�ÎVÏ �"��efh�mwvfh�mtujg-h�ijijrOd"efn"_�_Jc�hqo)ujijuk_�mwaqc0d"n"ujl�lq_-ntmÅc�a�n

¤ sfe+r+mtukg�m�=¦d6e`_$�fujo$xfaq^�d6ntujl�l�_�n
�fd6ef_)mt_-opukij_-s`d6a�^`ukgwd6ntuklq¢
lq_-n;hq^f��d6e`_Åefh��`n"aq^fukg�d"n"ujl�lq_-n�~4¡Ae`_Å�fujo$xfaq^�d6ntuklql�_-nAmt_-¢
ij_-g�d6mAowxfa�^Csfh�ujntmA�Aukd"eCd"n"hq^fmtz�_-ntmt_Wopa�op_-^+xfoøh�mAija���h�m
¹q~ Û ³ _�´WµqgH~ ��d�ukm�opa�mtd6ijryxfmt_-�$d6a;mt_-ij_-g�d 5 Ê76 m�h�^`� 6 °�×�Ä¦±6�d"a;nt_-g-aq^fmtd6ntxfg-d:d"ef_�ophq^Hr.�f_�g-h�ryo)a+�f_�m�aqc d6ef_¦¤�efh��fnta�^`m
°��W�+�£�W¨W�7�y�� �£�AÆ
�Hh�^f� Ç�È ±�g-aq^Hd"h�uj^fuj^flwh 5 Ê76 �f_�g-h�r+uj^fl
d"a{owxfa�^=s`h�ujn"m���h�^f��d6aRm"_�ik_�g-dCÁE/ �¨b0¿��f_-g�h�r+m
��aqn
owxfa�^�sfh�ujn"mwc�a�n)d6ef_?m"_�h�ntg�e�a�c;d"ef_Jnth�nt_��F/ �¨�0¿*G
�`_-g-h�r+m���a�n,c�aqnIH H?g-aqn"nt_-ijh�d"ukaq^3m"d"xf�fuj_-m�~�¡Aef_Rm"_�opukij_-sf¢
d"a�^fujgAd6ntujl�l�_�n4mt_-ij_-g-d"m4_-zq_-^+d6m��Aukd"eNh�ik_�sfd6aq^{°j�a�nW¾�± �Aukd"e
®f¯ ²�Â ³ _�´Wµqg;h�^f�>hq^>ðf´W¡�d"n"hqg��$�Aujd6ep®f¯R²�× ³ _�´Wµqg
hq^f�Rukopsfhqg-d�sfhqn"hqo)_�d6_�nVhqv�a�zq_�¹�× � �o�~p¡Aef_>efhq�fnta�^fujg
d"n"ujl�lq_-n>mt_-ij_-g�d6mJd"n"hqg���s`h�ujn"mN�Aujd6e3® ¯ ² × ³ _-´yµ�g�hq^f�
® ¯ ÕKJ ® ¯ Ô ²AÛ7~ Û ³ _-´WµqgH�Å�Aukd"e�h�^�a�s7_-^fuj^fl�hq^fl�ij_�uj^
d"ef_{d"n"hq^fmtz�_-ntmt_�sfijh�^f_Ov�_�ika�� ¹¼ª�Û û �Aujopsfh�g�dJsfhqn"hqo)_�d6_�n
hqv�a�zq_�¹ �q� �o��Ah=�f_-g�h�r�ij_-^flqd6e�hqv�a�zq_�× �q� �o�~õÏ`a�n
d"ef_.d��¦aq¢#v7a+�fr>�f_�g-h�rNd"n"ujl�lq_-n0sfh�d"e��+a�s`d6ujo)ujmt_-�Cd6apg-aqikij_-g�d
�L/ MH¨NMPO#¿ �f_�g-h�r+m���d6ef_Rd6nth�g���sfhquknCukm,nt_-�+xf_�m"d"_-��d"a
s7a�uj^+d$vfhqg���d6aRd6ef_Csfntukoph�ntrRz�_-ntd6_��:��vHr�nt_-�+xfujn"uj^fl�d"efh�d
d"ef_Vukopsfhqg-d�s`h�nth�op_-d"_-n�aqc:d6e`_ynt_-g�a�^fmtd6ntxfg-d"_-�>¤3ujm¦v7_-ija��
¹¼Â � �o�~�¡�a�m"_�ik_�g-d>efhq�fnta�^fujg,o$xfijd6ujv�a+�fr��f_�g-h�r+m
��ijuk�q_
�y�� /0,?¿� 1�¨V��d"ef_.n"_��+xf_-mtd�aq^Jd6e`_ys7a�uj^+d6uj^flwv`h�g��pd6a)d6ef_
s`n"ujoph�ntr)zq_-ntd6_��)e`h�m�ika��¥_CBpg-uj_-^fg�rH�Hmtuk^`g-_Vd6ef_.d6nth�g��psfhqukn
s`n"a�z+uj�f_-mNaq^fijr�h=s`h�ntd6ujh�iWnt_-g�a�^fmtd6ntxfg�d6uja�^�a�c�d"ef_{owxfikd"uk¢
v7a+�frN�f_�g-h�r+�Hh�^f�,ujdAukmA^faqdAh�sfs`ikuj_-��~

2.2. The D0 detector and trigger
¡Aef_�Î � �f_-d"_-g-d"a�nRg-aq^fm"ujmtd6mRa�c>h¥ophql�^f_�d6ujg�g-_�^+d6nth�ij¢

d"n"hqg��+uk^fl mtr+m"d"_-o��pg-aqopsfn"ujmt_-�§a�c,hõmtukijukg�a�^§opukg�n"aqm"d"n"ujs
d"n"hqg���_�n h�^f�ÅhWg-_-^+d"n"hqi��fv7_-n�d6nth�g��q_-n���v7a�d6ewika+g�h�d6_����Aukd"efuj^
h3×3¡ mtxfs7_-ntg-a�^`�fxfg-d"uk^`l3o)hql�^f_�d�~ ¡Aef_=�fv7_-nOd6nth�g���_�n
e`h�mC_-ujl�e+dJd"efuk^ g-aqh��+ujh�iWv`h�ntn"_�ikm��0_-hqg�e�m"x`sfs�aqn"d"uk^`l�d��0a
�`a�xfvfij_-d"mwaqcAa�z�_�n"ijh�sfs`uk^fl{m"g�uk^+d6ujijikhqd6uj^fl{�fv7_-ntm���a�^f_?�fa�xf¢
v`ik_�dAv�_�uk^flpsfhqn"hqikij_-i£d"a>d6ef_�g�a�ijikujm"uja�^?h��+ujm
�Hhq^f�?d"ef_�a�d"ef_-n
hqik_�n"^`h�d6uj^fl�v+r3¬�ª7û$nt_-ijh�d6ujz�_?d6aRd6ef_Ch��+ujm
~�|�_-^+d"n"hqi¦hq^f�
c�aqn"�0h�nt��sfnt_-mtefa��¦_�nJ�f_�d6_�g-d6aqn"mCijaHg�h�d"_-�RQ6xfmtdCa�xfd"m"uj�f_Ra�c
d"ef_,m"x`s�_�n"g�a�^f�fx`g-d6uj^flRg-aqukiAuj^�c�nta�^+dpa�cyd6ef_,g�h�ija�ntukop_-d"n"r
hqn"_�g�a�^fmtd6ntxfg�d6_-�{a�cbmt_-z�_�n"hqi:ijh�r�_-ntm;aqcb_-�+d6ntxf�f_���d6ntukhq^fl�aq¢
ijh�n?m"g�uk^+d"ukijikhqd6aqn?mtd6ntuks`m
~©¡Aef_R^f_-�+d"n?ijh�r�_�nJa�c$�f_-d"_-g-d"ukaq^
uj^+z�aqikzq_-m>d6e`n"_�_�ikuj�+xfuj�f¢#hqn"lqa�^fµqxfnth�^fujxfo g�h�ija�ntukop_-d"_-ntm�=�h
g�_-^+d6nth�iWm"_�g-d6uja�^�g�a�z�_-ntuj^fl3¶¦·§¶k¸�¹@?�¹Ch�^`�3d��¦a�_�^f�fg-hqs
g�h�ija�ntukop_�d6_-ntmNd"efh�d?_-�+d6_�^f��g-a�zq_-nth�lq_Cd"aÀ¶0·Ö¶k¸ Â*? ×=hqiki
e`a�xfmt_-�?uk^,mt_-sfhqn"hqd6_Vg-ntr�a�mtd6hqd6m�~ ¡Aef_�owxfa�^?m"r+mtd6_�oÖukmAija�¢
g�h�d"_-�.v�_�r�aq^f��d6ef_¦g-hqikaqn"ujop_-d6ntrH�¼h�^f��g�a�^fmtujm"d"m:a�c+h;ijh�r�_�n a�c
d"n"hqg��+uk^fly�f_-d"_-g�d6a�ntmbh�^`�wmtg-uj^+d6ujikijh�d"a�n�d6ntuklql�_�n�g�a�xf^+d"_-ntm�v7_-¢
c�aqn"_N¹q~ Øp¡ uknta�^Cd6aqn"aquk�`m
�Hc�aqikija��¦_��?v+r?d��¦apmtukopujikhqn;ikh�rq_-ntm
hqc�d6_�n�d6e`_Wd6aqn"aquk�`m
~��Àowxfa�^>aqn"ujl�uj^fhqd6uj^fl�uk^?h.® ®pg-aqikijukmtuja�^
d"n"h�zq_-ntm"_�m d6ef_0mtukijukg�a�^Å�`_-d6_�g-d"a�n�h�^f�Åd"ef_0m"g�uk^+d6ujijikhqd6uj^flW�fv7_-n
d"n"hqg���_�n¦uj^,d6ef_�×p¡ m"aqik_�^fa�uj�fh�i£oph�lq^f_-d"ukg
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-1=1 fb
int
YCDF Run II  Preliminary L

-πZ+ K→[ 0B

+πZ- K→[ 0
B

-
K+ K→[   s

0
B/
\

s
0B

-πZ+πZ →[ 0
B/
\0B

-πZ+ K→[ s

0
B ++πZ- K→[ s

0B

 +πZp →[ b

0
Λ
]

+ -̂πZ p→[ b
0Λ
]

+Kp →[ b

0
Λ
]

+ 
-̂

 pK→[ b
0Λ
]
Combinatorial backg.
_
Three-body B decays 
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�`_-ij����d6ef_?g-hqikaqn"ujop_-d6_�n
�:h�^f��d6ef_?o$xfaq^�m"s7_-g�d6nta�op_-d"_-n
h�^f�¥¹q~ Ø�¡§oph�lq^f_-d"ukmt_-��ujn"aq^�d6a�nta�uj�fm�~N¡Ae`_Nopa�op_-^+d6x`o
a�c)d6ef_�owxfa�^ ujm�op_-h�mtxfnt_-� d��Aukg�_�=�aq^fg-_�v+r¥d"ef_�ika+g�h�i
o$xfaq^�mtrHmtd6_�oôhq^f��aq^fg-_�v+r�d6e`_{g-_�^+d6nth�ij¢#d"n"hqg��Huj^fl�mtrHmt¢
d6_�o�~Z¡Aef_{s7a�ijh�ntujd6uj_-mCa�c.d6ef_Rd6aqn"aquk�3hq^f��d"ef_{mta�ij_-^faquk�
oph�l�^`_-d6ujgÅ�f_�ik�`myhqn"_Ånt_-zq_-ntm"_���n"aqxfl�e`ikr?_-z�_�n"rCd��0aN�¦_�_-�+m
m"a$d6efhqd�d6e`_Wc�a�x`n�mta�ij_-^faquk�f¢�d6aqn"aquk�ps7a�ijh�ntukd�rwg-aqo$vfuj^fh�d"ukaq^fm
h�nt_W_��Hs7a�mt_-�?d6a)h�sfs`n"a��+ujo)hqd6_�ikr)d6ef_.mth�op_Wuj^+d6_�l�nth�d6_��Nijxf¢
opuk^faqm"ujd�rH~�¡Aefujmbh�ijika��Am�g-hq^fg-_�ikijh�d"ukaq^$aqc`�fntm"d"¢#aqn"�`_-n�_C;7_-g-d"m
a�c�d6ef_.�f_�d6_�g-d6aqn;l�_�a�op_-d"n"r+~
¡Ae`_�d6ntujl�l�_�nÖh�^`� �fh�d"h hqg-�+xfujm"ujd6uja�^ mtr+m"d"_-opm�hqn"_

�f_-mtujl�^f_�� d6aEh�g�g-aqo)a+�fhqd6_�d"ef_Öefujl�e ijxfopuk^`a�mtukd"uk_�m�a�c
n"x`^R�"�-~£¤�h�mt_-�Ra�^�sfnt_-ijukopuj^fh�ntr�uj^fc�a�ntoph�d6uja�^�c�nta�o d"h�g��+¢
uk^`l7��g�h�ija�ntukop_�d6ntrH�
hq^f�po$xfaq^)mtr+m"d"_-opm���d6e`_;a�xfd"sfxfdbaqc7d"ef_
�fntm"dwik_�z�_-i¦a�cAd"ef_Jd"n"ujl�lq_-n$ujm)xfm"_��=d6a{ikujopukd)d6ef_?n"hqd6_?c�a�n
h�g�g-_-s`d6_-�O_-zq_-^+d6m.d6aC×C��8yùH~.�AdVd6e`_)^`_-�+dyd"n"ujl�lq_-nVm"d"h�lq_H�
�Aukd"ewopaqn"_0n"_��f^f_��$uj^fc�a�ntoph�d6uja�^���d6ef_�nth�d6_0ujm�nt_-�`xfg-_��$c�xfnt¢
d6ef_�n¦d"a?¹���8Wù+~�¡Aef_Wd"efuknt�Nhq^f�>�f^fhqi�ij_-zq_-i`aqc d6ef_yd6ntuklql�_�n
�
�Aukd"eNh�g�g-_�m"mbd"aÅh�iji`d"ef_W_�z�_-^+dbuj^fc�a�ntoph�d"ukaq^���xfmt_-m¦m"aqc�d��¦hqn"_
h�ijl�aqn"ujd6efopmNhq^f��h�g-a�opsfx`d6uj^fl=c�h�nto���h�^`��n"_��fxfg�_-mJd"ef_
a�xfd"sfxfd.nth�d6_pd"aCÛ � 8yùH�£�Ae`ukg�eRukm��Antujd6d6_�^Od"h�s7_H~$¤Zd6ntujl�¢
l�_�n"m�h�nt_�vfhqm"_��$aq^$mtuk^flqik_0ij_-d6s7a�^`mA° ® ¯ ²�ª+? �p³ _�´WµqgH±`h�^f�
a�^Co$xfaq^,sfh�ujn"mÅ° ®P{�²�×+? ��³ _-´yµ�gH±"~

3. CDF measurement of direct CP
asimmetry in the | X}I~ ���<�s� decay
|�ÎVÏ÷�6�,nt_-s7a�ntd6_-� d"ef_=�fntm"d{_-z+uk�`_-^fg�_=a�cpd6e`_=�f_-g�h�r

h�^f�Oop_-h�mtxfnt_-op_-^+dya�c4d"ef_p�fuknt_-g�dp|�}Àh�mtukopop_-d"n"r,uj^Od"ef_
�W� � �U� /ô�R¿+1�¨3�f_�g-h�rJnt_-g�a�^fmtd6ntxfg�d6_-�,uj^�d6ef_$�fh�d"hNd6hq��_-^
v+rJd6e`_Åefh��`n"aq^fukg�d"n"ujl�lq_-n$°;¹Vc�v�¿�Õ�±6~���^�d6ef_Åa4Apuk^f_�hq^fh�ij¢
r+m"ujmwhq^�xf^+vfujh�mt_-��a�sfd"ukopujm"hqd6uja�^=s`n"a+g-_��fxfnt_J�f_�d6_�n"opuj^f_-�
h
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CDFII Monte Carlo
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d6ujl�e+d"_-^f_��Omt_-ij_-g�d6uja�^Ra�^Rd6nth�g��+¢#s`h�ujn"mV�fd�d6a,h,g-aqopo)aq^
�`_-g-h�r,zq_-ntd6_-�:��a�s`d6ujo)ujmtuk^flCd6e`_)mt_-^`m"ujd6ujz+ukd�r�c�aqnV�`ukmtg-a�zq_-ntr
hq^f� ikujopukdOm"_�d6d"uk^fl °6ºj¹�ª�»�±6~ ��^õhq�f�fujd6uja�^õd6a¥d6ujl�e+d6_�^fuk^`l
d"ef_Nd"n"ujl�lq_-n�g-x`d6m��:d"ef_J�fujmtg-ntukopuj^fh�d"uk^fl�s7a��0_-n�a�c�d"ef_��W��op_�m"aq^�ujm"aqikhqd6uja�^�h�^f��a�cyd6ef_�uj^fc�a�ntoph�d"ukaq^�sfnta�z+uk�`_-��v+r
d"ef_Vª�Îõnt_-g-aq^fmtd6ntxfg-d"ukaq^Ng-hqsfh�vfujijukd�rpa�c�d6ef_>|�ÎVÏ=d6nth�g��+uj^fl
�0_-nt_Axfmt_-����h�ijija��Auk^fl�h$l�nt_-h�d�ukopsfnta�z�_�o)_�^+dbuk^Nd"ef_Wmtujl�^fhqi
s`xfn"ujd�rH~3¡Aef_�nt_-mtxfikd"uk^`l:1ª1�¢�oph�mtmN�fujm"d"n"ujvfxfd"ukaq^Z°�Ï�ukl£~b×£±
mtefa��Am4h$g-ij_-h�^>mtujl�^fhqifa�c��W� � �U� /0MH¨NMPO�¿,�f_-g�h�r+m
~:��^Nm"s`ukd"_
aqc£hÅl�a+a+�>oph�mtm4n"_�m"aqikx`d6uja�^{°v«�×�×Å�{_-´Wµqg Ô ±6��d6ef_yz�hqn"uja�x`m
�y� � �U� /0MH¨NMPO�¿,op�fa+_-m¦a�z�_-ntijh�s)uk^+d6a$h�^Nxf^`n"_�m"aqikzq_-�poph�mtm
s7_-hq�:~
¡Aef_=nt_-mta�ijxfd"ukaq^ uj^õuj^Hz
hqn"ujh�^+d�oph�mtm{hq^f�õuk^õs`h�ntd6ujg-ij_

uj�f_�^Hd"uk�`g-h�d"ukaq^3ukm?^fa�d?m"x+B)g�uk_�^+dJc�a�n?m"_�sfh�nth�d"uk^`l�d6ef_Ouk^f¢
�`ukz+uj�fxfh�i)�f_�g-h�r o)a+�f_�mOaq^�hq^Z_-zq_-^+d{v+r _-zq_-^+d�vfhqm"ujm
�
d"ef_-nt_-c�aqn"_�hq^Zxf^+vfuj^f^f_��Zoph��+ukowxfo ikuj��_�ikujefa+a+�õ�fdR�¦hqm
s7_-ntc�a�ntop_-����g�a�o$v`uk^fuj^fl��+uj^f_-ophqd6ujgJh�^`�=sfh�ntd6ujg-ij_Juj�f_�^Hd"uk¢
�`g-h�d"ukaq^�uk^fc�aqn"ophqd6uja�^��0d"a=m"d"h�d"ukmtd6ujg-hqikijr��`_-d6_�n"opuj^f_�v7a�d"e
d"ef_pg-aq^Hd"n"ujvfxfd"ukaq^Oaqc�_�h�g�e{opa+�f_+�£h�^f�Rd6e`_>n"_�ikhqd6ujz�_$g�a�^f¢
d"n"ujvfxfd"ukaq^fmVd6aJd"ef_�|�}¥h�mtujo)op_�d6ntuk_�m
~WÏ`aqnyd"ef_w�+uj^f_-ophqd6ujg
s7a�ntd6uja�^���d"efnt_-_Jija+a�mt_-ijrOg�a�ntn"_�ikhqd6_��Rz
hqn"ujh�vfij_-mw�¦_�n"_Jxfm"_��
d"a,m"xfopoph�ntujm"_pd6e`_>uk^fc�aqn"ophqd6uja�^{g�h�ntn"uj_-�Rv+r�h�ijibs7a�mtm"ujvfij_
z
hqikxf_�mAa�c�uk^+z
h�ntukhq^+d0ophqm"m�a�c�d6e`_�¤�g-hq^f�fuj�fh�d"_H�Hnt_-mtxfikd"uk^`l
c�nta�oE�`u¡;7_-nt_-^+d.oph�mtmVhqm"mtujl�^fop_-^+d"mVd"a,d6ef_pd��0a?aqxfd6lqa�uj^fl
s`h�ntd6ujg-ij_-m�~£¡Aef_-r�hqn"_�=4°�h£±fd"ef_0o)hqm"m�¬Id�g-h�ijg-x`ikhqd6_-�$�Aukd"e
d"ef_0g�efh�ntl�_���sfukaq^$oph�mtm�h�mtm"ujl�^fop_�^Hd�d6aVv�aqd6e)h�ntd6ujg-ij_-m@® °�v�±
d"ef_pm"ujl�^`_-�Ro)aqop_-^+d6xfo ukowvfh�ijh�^`g-_°¯ Ñ °6¹yý�® Õ Ê ® Ô ±�± Õ ��Ae`_-nt_W® Õ ° ® Ô ±bukm;d"ef_Åija��¦_�nÅ°�efujl�ef_�n
±�aqc�d"ef_Åsfhqn"d"ukg�ik_.opa�¢
op_�^Hd"h7�qh�^`�I± Õ ujm�d6ef_.mtuklq^Jaqc�d6e`_Vg�e`h�ntl�_Waqc:d6e`_Vs`h�ntd6ujg-ij_
opaqo)_�^+d6xfo ® Õ °ÃÏ�ujl7~�ª£±e® °�g+±�d6ef_Vm"g�h�ijh�n¦m"xfo�aqc:d6e`_Vs`h�nt¢
d"ukg�ik_popa�op_�^Hd"h?® {³²�{ Ñ ® Õ�J ® Ô ~w}bh�ntd6ujg-ij_wuj�f_�^Hd"uk�`g-h�d"ukaq^
uj^fc�aqn"oph�d"ukaq^J�f_�n"ujz�_�mAopa�mtd6ijrNc�n"aqoÖd6e`_
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�+��µ��`�Wop_-hqm"xfnt_-op_�^Hd£uj^�d6ef_��fn"ujc�d g�efhqo$v7_-n:�Aefujg�e.sfnta�¢
z+uk�f_�mph�¹q~ Â�ÿ=m"_�sfh�nth�d"ukaq^=v7_-d��0_-_-^�sfuja�^fmph�^`���
h�aq^fmpuk^
d6ef_Jo)aqop_-^+d6xfo nth�^flq_)aqc¦uj^+d6_�n"_�m"d
~>�Ömth�opsfij_>a�cÅ¹�~ Û��,�.#¨Ç/T,Å�
1�¨È/ ºL�R¿*1�¨b»j1�¨{�`_-g-h�r+m����Aef_-nt_�d"ef_É,$�¦�f_�¢
g-h�rCsfntaH�`xfg-d"myhqn"_Åuj�f_�^Hd"uk�`_-�{v+r,d6e`_wg�efhqn"lq_�a�cbd"ef_�, .�¨
sfuja�^��:�¦hqm�xfm"_���d6a,g-hqikujvfnth�d6_pd"ef_>����µq�f��nt_-mts�aq^fmt_)a�zq_-n
d6ef_Ad"n"hqg��+uk^flVz�aqikx`o)_�hq^f�wa�zq_-n�d6ujop_$°�Ï�ujl7~�Â7±6~�¡Aef_Aoph�mtm
n"_�m"aqikx`d6uja�^�c�x`^fg-d"ukaq^��0h�mpsfhqn"hqop_-d6_�n"ujmt_-��x`m"uj^fl�d6ef_,�f_�¢
d6hqukij_-�,�f_�d6_-g�d6aqn;m"ujo$x`ikhqd6uja�^�~�¡�a>d6hq��_�uj^Hd"aph�g-g�a�xf^+dA^faq^f¢
³ h�xfmtmtukhq^{d6hqukijm��fxf_pd"aCd"ef_>_-opujm"mtuja�^Ra�c�s`efa�d"a�^fm.uj^Rd"ef_
�f^fhqi4m"d"h�d"_H� mta�c�d�s`efa�d"a�^�_-opujm"mtukaq^O�0h�m�uj^fg�ikxf�`_-��uj^Rd"ef_
m"ujo$x`ikhqd6uja�^�x`m"uj^fl{nt_-g�_-^+d�Ê���ÎÍg-h�ijg-x`ikhqd6uja�^fm�ºk¹¼Â�»�~R¡Aef_
�+xfh�ijukd�r�aqcfd6e`_0ophqm"m�nt_-mta�ijxfd6uja�^w�¦hqm�zq_-ntuk�f_��$xfmtuj^flyhqv�aqxfd
Û �q� �È,Å�Ë/ ��¿+1�¨��f_�g-h�r+mph�^f��ukopsfnta�z�_���hql�nt_-_-op_�^Hd
�¦hqm¦c�aqxf^f�Cv�_�d��¦_�_-^?�fh�d"hwhq^f�Jd"ef_ymtujo$xfijh�d"ukaq^Juj^fg-ijxf�fuj^fl
d6ef_��`^fh�i mtd6hqd6_�nth��fujh�d"ukaq^�~
��^�hq�f�fujd6uja�^.d6aWd6ef_4ujopsfnta�z�_-�Vop_-hqm"xfnt_-op_�^Hd aqcqv`n"hq^fg�ef¢

uk^`lÀc�nth�g�d6uja�^fmRa�c?d6ef_�h�ijn"_�h��fr �+^fa��A^©o)a+�f_�m�°��W�§/1 ¨ 1 ¿ ��� � / � ¨ 1 ¿ hq^f��� �� / � ¨ � ¿ ±Ah�^f��aqc0d"ef_
�fujn"_�g-dJ|�} h�mtr+o)op_�d6ntrËÌ�Í�ÎA°��W�9/ �?¨�10¿4±6��d6ef_>hq^fh�ij¢
r+m"ujmyaqvfmt_-ntz�_-mVd6e`n"_�_$^f_��Zn"hqn"_wopaH�`_-m.c�a�nVd6ef_p�fntmtdyd"ukop_
°��y�� / �R¿+1�¨y� Ç � È / ®'1�hq^f� Ç � È / ®7��±6�7�Aujd6eRh?mtujl�¢
^fuj�fg-hq^fg-_pnt_-mts�_�g-d6ujz�_�ikr�aqc�Ø£~ ×�ÿ��£«7~ � ÿ�hq^f�3¹�¹�~ Û`ÿ��7�Ae`ukg�e
uk^`g-ijxf�f_-mwv�aqd6e�mtd6hqd6ujm"d"ukg�h�i4hq^f��m"r+mtd6_�o)hqd6ujg>xf^f�f_�n"d"h�uj^+d�rH~
¡�a?g-aq^Hzq_-ntdWd"ef_wr+uj_-ij�fm.n"_�d6xfnt^f_���c�n"aqo÷d6ef_p�fdVuk^+d"aJnt_-ijh�¢
d6ujz�_Avfnth�^`g�efuk^`l�c�n"hqg-d6uja�^`m
�
�0_;hqsfsfijuk_��)g�a�ntn"_�g-d"ukaq^fmbc�a�n4_�c�¢
�fg-uj_-^`g-uj_-mVa�cbd6ntujl�l�_�n;h�^`��a'Apuj^f_$mt_-ij_-g�d6uja�^�nt_-�+xfujn"_�o)_�^+d6m
c�a�nA�fu¥;7_-nt_-^+dA�f_-g�h�r>opaH�`_-m�~
¡Ae`_�n"_�ikhqd6ujz�_�_�B)g�uk_�^fg-r�g-aqn"nt_-g�d6uja�^fm>v7_-d��0_-_�^3o)a+�f_�m

�fa;^faqd:_-�+g�_-_-�.× � �)~:��a�mtd:g�a�ntn"_�g-d6uja�^`m �¦_�n"_b�f_�d6_�n"opuj^f_-�
c�n"aqoEd6ef_)�f_�d6h�ujij_-�{�`_-d6_�g-d"a�nVm"ujo$xfijh�d"ukaq^��7�Aujd6e{mta�op_)_-�+¢
g-_�sfd6uja�^fmA�Ae`ukg�e,�0_-nt_yop_-hqm"x`n"_��?xfmtuj^flpd6ef_��fhqd6h£~�¡Aef_

)+Ïπ- K→ 
sÐ0Ñ(B
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YCDF Run II  Preliminary L

+ÓπÔ- K→Õ sÖ0×B
Ø

-πÔ+Ó K→Õ sÖ0
×

B
Ø
background
Ù

Ý ÞLß�àHá�â�Ú�ä�Û7Þ í
â�yLÞ æ4l@l@hwá-ë�ê�Þjl�m¥l�ábê�æHâ&f.âKëvg�àHá�âwf.â�b�ê�lSm*Ü�Ý+ÞwÞ2bê�æHâNn @1 rß¸ F º I hHâtìKëU£�ï

a�^`ikr�g�a�ntn"_�g-d6uja�^O^f_-_��f_-�Rc�a�n�d"ef_>�fujn"_�g-dN|�} h�mtr+o)op_�¢
d"n"uj_-mÉÌ�Í�ÎA°��W�K/ �J¨�10¿4±:h�^f�:Ì�Í ÎA°��W�� / �R¿+1�¨y±:�¦hqm
hO¸ � ? «R� m"e`ukc�dV�fxf_)d6a?d6ef_p�fu¥;�_�n"_�^+dWsfnta�vfhqvfujikujd�r,c�a�nVh
�?¨?hq^f�>�R¿)d"a;uj^Hd"_-nth�g�d �Aukd"eÅd6ef_¦d6nth�g��q_-n oph�d"_-ntukhqi½~£¡Ae`_
op_�h�mtxfn"_�op_-^+d>a�c.d6e`ukmCg-aqn"nt_-g�d6uja�^�efh�m?v�_�_-^3s7_-ntc�a�nto)_��
x`m"uj^fl�h�mth�opsfij_�a�c>¹�� aqcysfnta�opsfd:,Å�à/ ��¿*1�¨§�f_-¢
g�h�r+m>n"_�g-a�^`m"d"n"xfg�d6_���hq^f��m"_�ik_�g-d6_��3xfmtuk^fl�d"ef_�mth�op_�g-ntuj¢
d"_-ntukhOh�m,�W� � �U� /áMq¨NM�OÃ¿¥�f_�g-h�r+m
~R�ym"mtxfopuj^fl�d6ef_Cm"d"h�^f¢
�`h�nt�Ropa+�f_�i�_-�+s7_-g�d6h�d"ukaq^�a�c�Ì�Í�ÎA°�,Å�:/ �R¿+1�¨y± Ñ � �
d"ef_��fu¥;7_-nt_-^fg�_�v�_�d��¦_�_-^3d"ef_�^+xfo$v7_-n?a�c.nt_-g-aq^fmtd6ntxfg-d"_-�,$�â/ �R¿*1�¨÷hq^f� , � / �?¨�10¿§sfnta�zHuj�f_�m�h3op_-h�¢
mtxfnt_-op_-^+d4aqc d6ef_y�f_-d"_-g�d6a�n¦uk^`�fxfg-_��Nh�mtr+opo)_�d6ntrwv7_-d��0_-_�^
�?¨�10¿Rh�^f�R�R¿*1�¨W~b¡Aef_Åop_-hqm"xfnt_-�Cvfnth�^fg�e`uk^fl)c�nth�g-d"ukaq^
aqcÅd6e`_R^`_-�Aijr3a�vfmt_-ntz�_���opaH�`_��Kã�°��W�� / �R¿+1�¨y± Ñ°ÃÛ+? � ¬ � ?�ó�ÛW¬�¹d? � ±�ÙC¹ � ¿PäWujm�uk^?h�lqn"_�_-op_-^+d��Aujd6e?d6ef_Vijh�d6¢
_�m"dVd6e`_-a�nt_-d"ukg�h�i�sfnt_-�fujg-d"ukaq^fmNºk¹¼ÛK»��£�Aefujg�e{h�nt_)ika��0_-nVd6efhq^
s`n"_�zHuja�x`m0s`n"_��fukg�d6uja�^fm$ºj¹�«�»½~
¡Aef_�h�^fhqikr+mtukmOo)_�h�mtxfnt_-m{c�aqn{d"ef_��`n"mtd{d"ukop_�d"ef_��fuk¢

nt_-g�d�|�}Íh�mtr+opo)_�d6ntråÌ Í�Î °��W�� / ��¿*1�¨W± Ñ � ? ª�Ò,¬
� ? ¹¼Û$¬ � ? � Ø7�`�Aefukg�eRc�h�z�aqn"myh?ijh�ntl�_,|�}Àz+uja�ijh�d"ukaq^�uk^Od6ef_
�y�� �f_-g�h�rHm�~ � nta�vfxfmtdRd6_-mtd�a�c?d6ef_�mtd6h�^`�fh�nt��opa+�f_-i
g�h�^Cv�_�s7_-ntc�a�ntop_-�Cv+rJg-aqopsfh�ntuk^`lwd"ef_�op_-h�mtxfnt_-op_-^+d"mAa�c
d"ef_��fujn"_�g-d{|�}�hqm"r+opop_-d6ntr=uj^�d6ef_��y�� / �R¿+1�¨§hq^f�
�y�Ç/ �?¨�10¿ �f_-g�h�rHmRºk¹qóî»½~¥¡Aef_�_�m"d"ukophqd6_-��_��Hs7_-g�d6_��
z
hqikxf_Jc�a�n�ÌÁÍ ÎA°��W�� / �R¿ 1�¨æ« � ? ª£ó)ukmwuk^�h�l�nt_-_�op_-^+d
�Aujd6e�d"ef_{|�ÎyÏ �6�Vop_-hqm"xfnt_-op_�^Hd
~)¡Aef_>vfnth�^fg�e`uk^fl,c�nth�g�¢
d"ukaq^��KãÅ°��W�� / �J¨A��¿b± Ñ °�×qÂ+? Â)¬¥¹d? Âp¬�Â*? «£±0Ù�¹ � ¿�ä
ujm$uj^=hql�nt_-_-op_�^Hd"d��Aukd"e=d6e`_Nikhqd6_�m"dwd6ef_�a�nt_-d6ujg-hqi4_-�+s7_-g�d6h�¢
d"ukaq^fmRºj¹�Øq»½~ Ú ukd"e¥h�ikhqn"lq_=�W�� / �J¨��R¿õm"hqo)s`ik_�°v«
¹¼ª �q� _-z+µ�c�v�¿�Õ-±Åh�^f��d"ef_Röfh�z�aqnNd6hql�l�_�n"mJa�sfd"o)ujmt_-��hq^f�
ç � op_-hqm"x`n"_����b|�ÎyÏ¥efh�m�hqiki�d6e`_)uj^flqn"_��fuk_�^+d6m.c�a�n.hCd6ujo)_
�`_-s7_-^f�f_�^+d"ÌÁÍ Î�o)_�h�mtxfnt_-op_-^+dVuk^Rd6efujm�opa+�f_H�£�Ae`ukg�eRukm
s`h�ntd6ujg-xfijh�ntikrVuj^Hd"_-nt_-mtd6uj^flV�Aukd"e$d6e`_0c�x`iki mtd6hqd6ujm"d"ukg�mA°ÃØyc�v�¿�Õ-±
_��+s�_�g-d6_��?c�aqn;ntxf^?�"�-~
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4. Measurements of èêé } and ë }
¡Ae`_ymtd6hq^f�fh�nt�Jopa+�f_�i7s`n"_��fukg�d6m�mtukù�_-h�v`ik_Voph�mtm¦hq^f�J�f_�¢

g-h�r �Auk�`d6eZ�fu¥;7_-nt_-^fg�_-m{v7_-d��0_-_�^Zd6e`_�ijuklqeHdOh�^f�õe`_-h�z+r
_-ujl�_�^fm"d"h�d"_-m�a�c�d6ef_�opuk�+_��?�y�� mtr+m"d"_-o�~�¡Aef_Å|�}Oz+uja�ijh�d6uj^fl
sfefhqm"_4ujm�_��+s�_�g-d6_��Åd6aWv�_¦m"oph�iji��-d"e+xfm�d"ef_�d��0aAoph�mtm�_-ujl�_�^f¢
m"d"h�d"_-mph�nt_J_��Hs7_-g�d6_���d6aRv7_�|�} _-ujl�_�^fmtd6h�d"_-m�~O}�ef_�^fa�op¢
_-^fh{v�_�r�a�^`��d6ef_?m"d"h�^f�fhqn"��opa+�f_�i�oph�rOnt_-�`xfg-_Nd"ef_Jaqvf¢
m"_�n"zq_-��ì�íCg-a�opsfhqn"_���d6ayd6ef_0m"d"h�^f�`h�nt��o)a+�f_�i+sfn"_��fujg-d6uja�^ì�í·«·ì�íïî�ð ÙÀñCò � °�þ � ±yºj¹�Òq»½~V¡Ae`_w�f_�g-h�r��W�� / 5 Ê76 þl�ujz�_�m$ntukmt_Nd6aRv7a�d6e |�}�¢�_-z�_�^�h�^f� |�}�¢�aH�`���f^fh�i�mtd6hqd6_-m��
�Aefujg�e�g-h�^{v�_wm"_�sfh�nth�d"_-�,d6efnta�x`l�e�hNmtd6xf�`rCaqc�d6ef_wd6ujo)_�¢
�f_-s7_-^`�f_-^+d�h�^flqxfijh�n0�fukmtd6ntujvfxfd6uja�^Ca�c�d6ef_.�f_�g-h�rpsfnta+�fxfg-d"m
a�c:d"ef_ 5 Ê
6 hq^f�{þJo)_�m"aq^fm�~:¡Aefujm�h�ijika��Am0d6a)op_-hqm"xfnt_Wd"ef_
ikujc�_-d"ukop_0�fu¥;�_�n"_�^fg-_4v7_-d��0_-_�^Åd6e`_�d��0aWmtd6h�d"_-m�h�^f�Ås`n"a�z+uj�f_-m
m"_�^fmtukd"ukz+ujd�r{d6a�d"ef_Nopuj�Huj^fl�sfe`h�mt_>d6efnta�xflqeOd"ef_Nuj^+d6_-ntc�_-nt¢
_-^fg�_$d"_-nto)m.v7_-d��0_-_�^�d6ef_�|�}�¢�_-zq_-^�hq^f��|�}�¢�a+�f���0h�z�_�m
~
¡Aef_Nhq^fl�xfijh�n$h�^fhqikr+mtukmÅaqcAd6ef_{� �� / 5 Ê76 þR�`_-g-h�r+mÅe`h�m
v�_�_-^�s7_-ntc�a�ntop_-��v7a�d6e�v+r3|�ÎyÏ hq^f��Î � ~?¤0aqd6e�_��Hs7_-nt¢
ukop_�^Hd"m>n"_�g-aq^fm"d"n"x`g-d)d6ef_��f_�g-h�r�opa+�f_-m>uj^�m"hqo)s`ik_�m>g-a�ij¢
ik_�g-d"_-��v+r{d6e`_No$xfaq^�d6ntuklql�_-ntm��£�Aefujg�eRnt_-�+xfujnt_)d"ef_Nsfnt_-mt¢
_-^fg�_�aqc o$xfaq^Åm"_�l�op_-^+d"m�uj^Åd6e`_¦owxfa�^Å�`_-d6_�g-d"a�ntm�oph�d"g�ef_-�
d6aRg-_�^Hd"n"hqi�d"n"hqg��Hm�~{��^�d6e`_?a4A)uj^f_Ch�^fhqikr+mtukm 5 Ê76 h�^f�Àþ
g-hq^f�fuj�fh�d"_-m;hqn"_�nt_-�+xfujn"_��,d6aNv7_$g�a�^fmtukmtd6_�^+dA�Aukd"e�g-aqo)uj^fl
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âwy Þ æ�l@l@h�ÿqê
hq^f�Cd6a>efh�zq_yhq^?uj^+z�hqn"ujh�^+d�oph�mtmAg-aqo)s`h�d6ujvfij_.�Aukd"eCd"ef_

�W��oph�mtm,¡Aef_�sfn"aqs�_�n?�`_-g-h�r3ij_-^`l�d6eâñ��Cujm��f_��f^f_-�Àv+r
d6ef_{n"_�ikhqd6uja�^ ñ�� Ñ�������
	 ¬ ���  Ê ® ¯ �0�Ae`_-nt_ ¬

��� 
ujmJd"ef_

op_-h�mtxfnt_-�3oph�mtmCa�c�d6e`_��W�� g-hq^f�fuj�fh�d"_H~Z� mtukowxfijd6h�^`_-¢
a�xfm{xf^+vfuk^`^f_-�Zophq�Hujo$x`o ijuk�q_-ijuke`aHa+� �fdOukmOs�_�n"c�aqn"op_-�
d6a�d"ef_=oph�mtm��.sfnta�s7_-n��f_�g-h�rÀik_�^fl�d"eõh�^f� d6e`n"_�_=�f_-g�h�r
h�^flqik_�m
~ ��^Zd6ef_�g-a+a�nt�fuj^fh�d"_=mtrHmtd6_�o a�cpd6ef_ 5 Ê76 n"_�m"d
c�n"hqop_H���Aef_-nt_Nd6e`_�þOop_�m"aq^�o)a�zq_-mÅuj^�d6e`_ ç �fujnt_-g-d"ukaq^��
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d6ef_V�¨V�+h�^f� 6 v7_-d��0_-_�^��®:°��?¨W±�h�^f��ý��®£° 5 Ê
6 ±�uj^,d6ef_Jþ

nt_-mtd;c�nth�op_H~AÏ`nta�o÷d6ef_wh�^fhqikr+mtukmWa�cW¹�~j¹.c�v�¿�Õ;aqc��fh�d"hJÎ �
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4.1. D0 charge asymmetry measurement
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g�a�owvfuk^`h�d6uja�^`m�aqc`oph�lq^f_-d"ukg��f_�ik�)s7a�ijh�ntukd"uk_�m
�
d"ef_A�fu¥;�_�n"_�^+d
�;:{uj^+d6_-nth�g�d6uja�^wn"hqd6_-m��Aujd6epd6ef_��f_�d6_�g-d6aqn�o)hqd6_�n"ujh�i+�Aefujg�e

�
	������������������������ �"!$#&%'#�(*) (*( (
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